ABSTRACT
INTRODUCTION
Matrix converters (MC) is a important solution for the most appropriate remediation at both the AC-AC power conversion. The general concept of the matrix converter is a single-stage converter, constructed by nine bidirectional power IGBTs switches. Structure topology of the matrix first described in 1976 by Gyugyi and Pelly [1] . The development of MCs started when Alesina and Venturini proposed the basic principles of operation in the early 1980's [2] . This converter has main advantages over traditional ( AC/DC/AC) rectifier-inverter type power frequency converters, as following allows both absorbance sinusoidal current networks, low consumption of reactive power, high power density, high capacity and potentially high reliability [3] , [4] , [5] ..etc. Matrix converter which perform is an array of controlled IGBTs switches that directly connect each input phase to each output phase, without any intermediate DC link compared to the( AC/DC/AC) converter, the passive input passive filter (RLC) to entry used in order to reduce the input harmonics current pollution [6] [7] [8] [9] [10] [11] . The nine bidirectional power switches made of matrix converter usually IGBTs transistors with anti parallel diodes [5] . In order to obtain high performance dynamic control, this work presents a control strategy, using a three intervals PWM and Fuzzy logic controller applied to a model containing a Induction motor drives system connected to the grid supply voltage via a matrix converter. The aim of this paper is to present the simulation results of a MC fed motor. shown as fig. 1 . Corresponding author: email: dibdjalel@gmail.com 
MATRIX CONVERTER ANALYSIS
The input voltage source of matrix converter is given by:
The input line current of matrix converter is given by:
The effective approach to obtain sinusoidal output voltage and currents determined respectively by following equations: 
ther hand, the load has typically an inductive nature and for this reason an output phase must never be opened [5] . (7) All the generation functions form a matrix called modulation matrix M (t) as:
The conversion mat (9)
The Matrix Converter is fed by a voltage source, So, in this case the input terminals should not be short-circuited, on the o
rix of MC connects the electrical as follows:
Where, and are modulation matrix and its transposed.
PWM WITH THREE INTERVALS USING VENTURINI CONTROL ALGORITHM
In the Venturini control algorithm method to obtain the transfer ratio maximum voltage ''q'' which is the relationship of the output voltage to the input voltage it's necessary to added a third harmonic frequency in the input and output voltage. So, in this case the maximum output voltage amplitude of the converter is restricted to the half of the input (q = 0.5 ). However, this ''q'' can be increased up to 0.866. [13] [14] [15] [16] [17] : (12) Similarly, The modulations function according to the optimal amplitude according are given by [9] : 
when the switching time were calculated according to equation:
The carrier signal is tooth an equation defined by:
Finally, the nine impulsion switches of matrix converter are obtained by using a simple logic binary:
The sequence algorithm of control switches for matrix converter, as shown in Figs. 3. 4 . 
FUZZY LOGOC CONTROL FOR OUTPUT CURRENTS WAVEFORMS
A fuzzy logic controller (FLC) converts is advanced control strategy, the based fuzzy rules are constructed by expert experience or knowledge database. In the input of (FLC) , the error e ( k ) and the Change of error ∆e ( k ) have been placed of the angular velocity to be the input variables of the fuzzy logic controller. Then the output variable of (FLC) the fuzzy logic controller is presented by the control voltage µ ( k ) [18] [19] [20] , the type of fuzzy inference engine used is Mamdani. The linguistic input variables are defined as (NB, NS, Z, PS, PB,) of error, and (N, Z, P). In The output the linguistic variables are defined as (PS, PB, Z, NS, NB ) which, positive small, positive big, zero, negative small, and, negative big respectively. The fuzzy rules are summarized in Table 1 . 
The maximum value of the reference of '' i d0 '' is obtained by:
By keeping ''i d0 '' constant, the output of the converter is not affected by disturbances harmonics in the input voltages. We propose, the use of a fuzzy logic control [16] [17] [18] [19] [20] [21] [22] [23] , for controlling the magnitude of the output current via the control of the voltage transfer ratio "q" The instantaneous error e(k) between i do and its reference is given by :
The change of the error can be calculated by: (20) α and β are the normalization coefficients [10] . The bloc diagram of FLC is illustrated in figure. 3. The output of the fuzzy regulator gives the voltage transfer ratio ''q'', so the actual value of ''q'' is obtained by adding the previous value q(k-1) and the change of the voltage transfer ratio , according to equation : 
MODELING OF INDUCTION MACHINE
The induction machine is an asynchronous machine cage, its characterized by the following equations [24] [25] 
Ls , Lr: are respectively the stator and rotor inductance.
Lm : is magnetizing inductance between stator and rotor. 
SIMULATION RESULTS
The simulation results of the matrix converter feeding a induction motor drives have been obtained with using MATLAB/SIMULINK and compared with conventional (AC/DC/AC) converter, some references [4] , [5] , [13] , [18] . [23] and author references. This software represents all the switches as ideal switches. The parameters of the converter for the MATLAB simulation are : Input voltage RMS V=220 V, frequency f i = 50Hz, Induction motor drives: Pn =4kw, 220/380 V, n=1430tr/min, Cr=30Nm. The bidirectional switches are controlled by using Venturini control algorithm where the voltage ratio, q is taken as0.866. Simulation results for various output frequencies are given in Figs below. The switching frequency was taken as 10 KHz. Results shown in Figs.9, 10 . illustrate the input phase voltage and current of the matrix converter. the matrix converter operation with the presence the input passive filter. it can be clearly seen that the input voltage and current are sinusoidal waveforms and in phase. The figures below show, respectively: the rotor currents, stator currents, rotor speed, and electromagnetic torque of the asynchronous induction motor drives. Note, that's the using matrix converter fed induction motor give a good quantities static and dynamic performances. illustrated by waveforms sinusoidal stator and rotor currents, the stability of rotor speed, Set the rotor speed at 140 rad/s, and of the steady electromagnetic torque at 30Nm. It can be seen that Matrix converter designed achieves good performs in driving induction motor using fuzzy controller and PWM technique.
Simulation results are in accord with the performance characteristic of induction motor, 
CONCLUSION
In this paper, three-phase to three-phase matrix converter using Venturini control algorithm has been analyzed, The simulations results presented show clearly that a matrix converter can be controlled by using a three intervals conventional sine-triangle three intervals PWM and a fuzzy logic control modulation strategy to drive an Induction Motor obtaining a good static and dynamic characteristics performance. In order to improve the performance of the previous modulation strategy in terms of maximum voltage transfer ratio, VENTURINI control algorithm can be considered the best solution for the possibility to achieve the highest voltage transfer ratio. It can be seen that Matrix converter designed achieves good performs in driving induction motor. finally, The proposed method has satisfactorily reduced harmonics in the output currents, the THD is very low that could lead to satisfy the IEEE519-1992 Standard.
